YM90K, an AMPA antagonist, has no neurotoxic effects on cerebrocortical neurons in rats.
The neuroprotective properties of glutamate receptor antagonists arise from their ability to antagonize the excitotoxic actions of endogenous excitatory amino acids. However, J. W. Olney et al. (1989, Science 224: 1360-1362) have reported that MK-801, an N-methyl-D-aspartate (NMDA) glutamate receptor antagonist, induced morphological damage in neurons in the cerebral cortex of rats. YM90K is a potent alpha-amino-3-hydroxy-5-methylisoxazole propionic acid receptor antagonist which has high neuroprotective efficacy against delayed neuronal injury. The purpose of this study was to investigate whether YM90K induces a vacuolar reaction in the cytoplasm of neurons similar to that seen after the administration of MK-801. All experiments were performed on female F344 rats. YM90K was administered by iv infusion for 3 h at the dose of 40 mg/kg/h. MK-801 was given by single sc injection at the dose of 1 mg/kg. All rats receiving MK-801 showed neuronal vacuolation. The affected neurons were recognized as medium-sized pyramidal-shaped neurons which were distributed between layers II and IV in the posterior cingulate and retrosplenial neocortices. Most of these vacuoles contained multiple small and round structures that appeared to be remnants of mitochondria. Other vacuoles were recognized as enlarged sER or those present within the bilaminar nuclear membrane. MK-801 also induced heat shock protein immunoreactivity in the same neurons. In contrast, no such pathomorphological changes could be detected in the YM90K-treated rats.(ABSTRACT TRUNCATED AT 250 WORDS)